The aim of this article is to examine the changes in the sickness absence rate in Poland in 2005-2015 (in the period for which statistical data allowing for the calculation of this ratio are available) and, first of all, its territorial differentiation in 2012-2015. The research question has been formulated as follows: what are the factors which determine the changes in the absence rate within time (on the whole country level) and in 16 Polish regions? In accordance with the literature review performed, the analyses have covered health (self-evaluation of health condition, subjective assessment of conditions and quality of living, the mortality in the event of incidence of certain illnesses) as well as social and economic factors (structure of population according to age and sex, the income of households, subjective assessment of the material situation, poverty level, unemployment rate, employment structure according to NACE classification and structure of population according to the education level) which may affect the changes within time and the regional differentiation of the sickness absence rate.
Theoretical introduction
Employee absence is quite simple to define and most often it is assumed that it means "the employee's failure to report for scheduled work" (Johns, 2008: 160) . The reason for sickness absence is the incapacity for work caused by sickness. Therefore an important determinant of the sickness absence rate is employee health condition, which depends on four basic factors: (1) life style, (2) physical and social environment of life, work and education, (3) genetic factors (4) healthcare system. It is stressed that important premises for maintaining health are social and economic conditions, while the major threats are poverty and low level of education (National Health Programme: 10) . Research on morbidity and use of healthcare in Poland proves that frequency of treatment is strongly dependent on sex and age. For example, females more often than males use hospital treatment. The frequency of treatment ratio is the lowest among persons aged 20-35 years, and then it gradually increases, particularly intensely for those aged 55+ (Health and Healthcare in 2014: 63-64) .
However, employee sickness absence cannot be equivalent to sickness itself. As A. Mastekaasa (2005 Mastekaasa ( : 2262 indicates, sickness absence should be rather considered as illness behaviour, being defined as the manner in which persons monitor their bodies, define and interpret their symptoms, take remedial action, and utilise various sources of help (Mechanic, 1986: 101) . This means that employee health is, obviously, important, but equally important is how people react and behave in the presence of a health problem (Mastekaasa, 2005 (Mastekaasa, : 2262 .
Therefore absence at work due to sickness is strongly dependent, not only on the employee health condition, but also on legal regulations and social and economic situation. Statistical research carried out so far? allows one to select three factors of regional differentiation of the sickness absence rate (Bartkowski, 2004: 71-72) : 1) character of the social security system -the more extensive the system of benefits and the higher amount of social security, the higher absence in a given country; 2) unemployment rate -the higher unemployment, the lower the level of use of sick leaves; in the event of employment reduction, the first persons to be made redundant are those more often absent at work; moreover the fear of job loss affects the use of leaves from work; 3) employee habits shaped by cultural values characteristic of a given country.
The analysis of the sickness absence rate in Sweden in 1970 -2005 (Selander, Buys, 2010 has shown that despite constant increase in the level of healthiness observed, the absence varied significantly in particular years (it increased or decreased). "The hypothesis that high rates of sickness absence can be explained by poor health in the Swedish population was not supported. In terms of fluctuations in sickness absence rates […] it is difficult to find any health related data to explain this finding" (Selander, Buys, 2010: 40) . If fluctuations in the absence rate cannot be explained by the health condition, what other variables affect the sickness absence? One of the possible explanations proposed by the authors is the relation between sickness absence and employment conditions, as well as the fear of job loss. In the period of a downturn of the economy, which leads to the increased unemployment rate, sickness absence is low, and during the economic boom, when the unemployment rate is low, the absence is high.
Research on the relation between the unemployment rate and the range of sickness absence was carried out extensively in the 1980s. Among the first scientists to confirm the negative correlation between the unemployment rate and the sickness absence rate were J.P. Leigh (1985) , as well as C. Shapiro and J. Stiglitz (1984) . The results of that research became an inspiration for further analyses, allowing to specify the influence of the conditions on the labour market on the level of absence at work (Yaniv, 1991) . Also, the research carried out by K. Piha, P. Martikainen, O. Rahkonen, E. Roos and E. Lahelma (2007) , as well as U. Lidwall and S. Marklund (2011) confirm the negative correlation between absence and unemployment. However, the strength of the relationship between unemployment and sickness absence depends on the legal regulations conditioning the availability and the amount of sick allowances and unemployment benefits (Hytti, 2006; Helgesson et al., 2015) .
In Poland, scientific research on the employee absence is carried out to the highest extent by specialists in health economics, public health and labour medicine (Pęciłło-Pacek, 2014 , Pęciłło, 2015 . Research related to social determinants of absence is scarce, therefore dependencies between absence rate and social and economic factors have not been identified well, although it has been indicated that the decrease in the absence rate in Poland after 2000 was influenced by the changes in the social security system connected with the social and economic transformation (Szubert, 2014) . High absence rate after 1990 was related to restructuring of the state-owned enterprises and difficult situation on the labour market. The threat of being fired resulted in many employees' escape into long-term sick leaves and taking actions aimed at receiving pension benefits (Szubert, Sobala, 2003) . Also, the results of research on sickness absence in 1990-2003 prove that in the first years of transformation and related mass redundancies, an opposite relationship between absence and unemployment rate was observed. In the regions with high unemployment rate, cases of excessive use of leaves as a means of postponement of job loss were noted (Giermanowska, Racław-Markowska, 2004: 8) . It is also indicated that sickness absence is higher in areas with worse working conditions, both physical (Szubert, Sobala, 2003) , as well as psychological and social (Szubert, Marecz-Kot, Sobala, 2009) .
The aim of this article is to examine the changes in the sickness absence rate in Poland in 2005-2015 (in the period for which statistical data allowing for the calculation of this ratio are available) and, first of all, its territorial differentiation in 2012-2015. The research question has been formulated as follows: what are the factors which determine the changes in the absence rate within time (on the whole country level) and in 16 Pol-ish regions? In accordance with the literature review performed, the analyses have covered health as well as social and economic factors which may affect the changes within time and the regional differentiation of the sickness absence rate. Health factors include self-evaluation of health condition, subjective assessment of conditions and quality of living, as well as the mortality in the event of incidence of certain illnesses. Demographic factors include, first of all, the structure of population according to age and sex. Economic factors include the income of households, subjective assessment of the material situation and poverty level. Factors related to labour market differentiation, taken into account in the research, include the unemployment rate, employment structure according to NACE classification and structure of population according to the education level. Data on sickness absence year by year for 2012-2015 come from thematic materials on sickness absence published on the website of the Polish Social Insurance Institution (ZUS database). For the purposes of the analyses, the following information was used: the number of days of sickness absence due to own sickness of the persons insured in ZUS, and the number of persons to whom at least one sick leave certificate was issued in a given period, calculated on the basis of cases of certified incapacity for work, described and submitted to ZUS on ZUS ZLA forms in 2012-2015 by the physicians issuing these certificates.
Statistical data -sources and definitions
The data on the number of the persons insured in the subsequent quarters of the years 2012-2015 also come for statistical materials published on the ZUS website (ZUS Statistical Portal database), where for the purpose of analysing the yearly data a mean from 4 quarters of each year has been assumed.
On the basis of these data, the absence rate has been calculated as the quotient of the number of days of absence and the number of the persons insured. In other words, the absence rate analysed in this paper presents an average number of the absence days falling upon one person insured.
Additionally, in the search for factors responsible for regional differentiation of absence in Poland the data have been used, derived from the following sources: 1) Local Data Bank of the Central Statistical Office of Poland (GUS database) -used in Chapter 4.1 (Table 3) 
Characteristics of the absence rate in Poland in 2005-2015
In Figure As it stems from other article by the authors of this paper, the main economic factor diversifying the absence level is the unemployment rate. The line reflecting the unemployment rate, added to the Figure, expressly indicates that the years with high (low) unemployment rate are also characterised by low (high) absence rate. This observation is also confirmed by high (and statistically significant) negative correlation between the unemployment rate and the absence rate, which is -0.78. If we slightly simplify the voivodeship data 2 , the relationship between the unemployment rate and absence in individual voivodeships is also negative As already mentioned in the Introduction, the correlation between the unemployment rate and the absence rate is indicated in many surveys in this domain -the above analyses confirm this dependency, known from the literature on the subject. Finally, it may be concluded that both in terms of the entire country, as well as individual voivodeships, a negative correlation (in time) between the unemployment rate and the absence rate may be observed, i.e. the higher (lower) unemployment rate in a given year, the lower (higher) absence rate in that year.
The question whether similar dependencies can be observed in the regional differentiation of absence is discussed in further chapters of this paper. bour market (low unemployment) and with the lowest absence rate. In the 13 remaining voivodeships a strong negative correlation in time between regional unemployment rate and the absence rate could be seen -the strongest in Zachodniopomorskie, Śląskie and Dolnośląskie voivodeships, characterised by good conditions on the labour market (relatively low unemployment rate) and an average absence rate.
Regional differentiation in the absence rate in 2012-2015
Voivodeship data according to uniform definition of the absence rate have been available only since 2012. Table 1 presents values of the absence rate for all years examined, while Map 1 shows the differentiation for 2015. As it follows from Table 1 and Map 1, the differentiation is quite significant -although it decreases in time, as in 2012 the value of the absence rate for the voivodeship with maximum value (Łódzkie) was 1.73 times higher than for the voivodeship with the lowest value (Podlaskie), while in 2015 this ratio was 1.6 (the decreasing differentiation is also confirmed by the decreasing coefficient of variation from the last line of the above Table) . It is also evident that voivodeships with the lowest absence rate are grouped in the north-eastern Poland, while the voivodeships with the highest absence rate constitute a belt stretching from north-west to south-east. At the same time, there are no significant changes in the rank of the voivodeships in terms of the absence rate. Some voivodeships have not changed their rank at all -in particular Łódzkie, ranked the first in all years surveyed, as well as Podlaskie, ranked the last in all years surveyed. Whenever a change in the rank occurred, it was slight, apart from the Lubuskie voivodeship which systematically improved its rank year by year, from number 14 to number 10 (Figure 2) .
The fact that in 2012-2015 no significant changes in the rank of voivodeships occurred allows for assuming that the factors which affect the differentiation of the absence rate are quite stable. Therefore a question arises: what factors contribute to quite significant differences in the absence rate within the territory of one country? It seems that the regional differentiation of the absence rate should mainly depend on the health of the persons insured 4 , in accordance with the belief that the reason for the sickness absence should be the sickness of the person insured. Therefore the following hypothesis has been verified first: the better/worse the health of the persons insured, the lower/higher the absence rate.
First of all, variables related to health have been taken into account, but also other variables have been considered, denoting the quality of living, taken from Czapiński, Panek (2015) (i.e. the subjective feelings of the respondents). Out of 18 variables examined in Table 1 , it is poor and very poor health that is the main stimulant of high absence rate (correlation coefficient is the highest, r = 0.31 5 ) -cf. Table 2 . The main destimulants of the absence rate are participation in culture (r = -0.30), material welfare (r = -0.29), leisure (r = -0.28) and high level of civilisation (r = -0.27). However, it should be noted that all these correlations are statistically insignificant at the standard level of significance, therefore these variables cannot be treated as (statistically) significant determinants of the morbidity level. However, if we take into account more objective factors reflecting the health condition of the population, then from the variables available in public statistics (both indicators of morbidity according to causes, as well as deaths according to causes were considered) the highest correlation (r = 0.64) has been observed between the absence rate and the incidence of malignant cancers (per 100 thousand inhabitants) -cf. Table 3 6 . 
Demographic factors
Demographic factors may affect the absence rate in many ways. Firstly, long-term leaves (translated into high absence rate) are associated with two groups of the persons insured: pregnant women 7 and the elderly with worsening health condi-7 It is confirmed by the fact that the highest number of live births in Poland falls to women aged 27 to 31 years (which coincides with the growing tendency for this age shown in Figure 2 ), as well as by the fact that in the record-breaking year 2008 (taking into account the analysed period: [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] , where the absence rate grew by 6.8% (from 13.3 to 14.2), the highest growth of total fertility rate: by 6.4% (from 1.306 to 1.390) was also noted.
tion. The second factor may be the ageing of the population leading to the necessity to provide care for the elderly. The research on regional dependencies showed that the share of females aged 25-34 years in the total number of the inhabitants of a given region is negatively correlated with the absence rate (r = -0.38 for 2014), which is difficult to explain rationally (as it means that the higher the share of females of this age is, the lower the absence rate appears). However, the regional differentiation of the percentage of the elderly has given an expected, positive (although statistically insignificant) sign of correlation, meaning that the more people aged 55-64 and 65+ years in a given region, the higher the observed absence rate.
Economic factors
Among the economic factors, mainly the level of income was taken into consideration, both in the objective aspect, as well as the subjective evaluation of the material situation (Table 5) .
It follows from Table 5 that none of the above factors is a (statistically) significant determinant of the regional differentiation of the absence rate. The highest correlations were observed for the subjective evaluation of the material situation of a household -if in a given voivodeship the situation has been evaluated as very good, in the same voivodeship a lower absence rate has been noted. What is interesting, a high correlation has also been observed for an average material situation (r = 0.56), meaning that the more households evaluate their situation as average, the highest the absence rate is. Table 6 includes correlations between the absence rate and the indicators characterising the conditions on the labour market. Out of all covered characteristics of employees, three are significantly correlated with absence -the share of the persons employed in the industry, the share of the persons employed in public services, and the length of the period of job seeking 8 . The more persons employed in the industry -the higher the absence rate. It definitely explains the lowest absence rates, as three voivodeships with minimum absence rate (Podlaskie, Mazowieckie and Lubelskie) employ at the same time the lowest percentage of people working in the industry. It also explains high absence ratio in Wielkopolska region 9 . While the share of people employed in the industry creates favourable conditions for high absence rate, in the case of public (non-market) services the situation is quite opposite -the higher the percentage of people employed in public services, the lower the absence rate 10 . In particular
Situation on the labour market
Łódzkie is the voivodeship with the lowest percentage of people employed in public services, and with the maximum absence rate. The second and third position in the ranking in terms of absence belong to Świętokrzyskie and Wielkopolskie, which are also voivodeships with a small share of people employed in public services. The negative correlation between absence and the share of persons employed in the public services is also noted for low absence rates: the three voivodeships with maximum share of people employed in the public services (Warmińsko-Mazurskie, Zachodniopomorskie, Lubelskie) are simultaneously voivodeships with the absence rate in 2014 of 10, 13, and 14, respectively. However, the most surprising results are observed for unemployment. Contrary to the conclusions from the literature, the unemployment rate does not (significantly) affect the regional differentiation of the absence rate in Poland. What is quite significant, is the length of the period of job seeking by the unemployed. The longer that period in a given voivodeship seems, the higher the absence rate is. The threat of long-term unemployment and the perspective of the loss of the unemployment benefit may persuade employees in these regions to use any opportunities to postpone the moment of registration in the labour office as an unemployed person, inter alia through prolongation of sick leaves to the maximum extent possible.
Summary
The sickness absence rate in Poland changes in time and is significantly differentiated in terms of regions -there is a difference of more than 1.6 times between the voivodeship with the lowest (Podlaskie) and the highest (Łódzkie) absence rate. Simultaneously, the ranking of the voivodeships has not changed much as far as this aspect is concerned 11 , which proves that the rank of voivodeships in terms of the absence rate is relatively stable in time (and at the same time it suggests that if there are factors which significantly affect it, then their influence is quite permanent) 12 . Among factors shaping the observed changes there is definitely health condition, which should be the basic determinant for the use of the sick leave. Therefore two groups of indicators reflecting differences in the health condition of the inhabitants of individual voivodeships have been examined. The first group re-11 In particular voivodeship with the highest (Łódzkie) and the lowest (Podkarpackie) absence rate in all years examined were ranked 1 and 16, respectively.
12 Therefore the models created for cross-section data for statistically significant determinants of absence did not significantly differ (in subsequent years) in terms of strength of influence of a given factor on the absence rate. Simultaneously, it should be noted that an attempt of creating a panel model including many determinants of absence failed, as due to high correlation between explanatory variables, their multicollinearity rendered it impossible to assess their significance properly.
lates to a subjective feeling of the respondents as to their poor health condition 13 , while the second group relates to objective measures connected with morbidity and mortality. In the second group, the results have shown that the higher the number of deaths of people under the age of 65 due to cardiovascular disease and the deaths of females due to cervical cancer (and in particular the incidence of malignant cancers), the higher the absence rate.
As far as demographic factors are concerned, a relatively high positive correlation between the share of the elderly, as well as demographic dependency ratio and the absence rate has been observed: the older the population of a given voivodeship, the higher the absence rate. To some extent it is understandable when it comes to employees, but the fact that this dependency is also significant for post-working age population per 100 persons of working age suggests that deeper analyses are needed. Thus, it may be a consequence of two various factors. Firstly, some people in post-working age are still employed, which leads to the situation where in voivodeships with high absence rate there may be a different employment structure -a higher percentage of employees in post-working age, thus exposed to higher risk of morbidity. Secondly, the growing rate may determine more frequent sick leaves of employees who have to take care of the sick members of their families.
The third group of factors examined are of economic, or rather material, nature. In this group, a negative significant correlation between the subjective evaluation of material situation of household has been observed -the higher the percentage of people evaluating their material situation as very good, the lower the absence rate 14 . And finally, a group of variables characterising the conditions on the labour market have been examined. The fact quite well confirmed in the literature (which was indicated in the Introduction) is that the absence rate is negatively correlated with the unemployment rate. Such dependency may also be confirmed for Poland -in 2005 Poland -in -2015 the correlation between the absence rate and the unemployment rate was negative, high and statistically significant (which means that the higher/lower the unemployment rate in a given year was, the lower/higher absence rate in that year was noted). Significant, negative correlations in that period have also been observed for the majority of voivodeships. However, this dependency cannot be confirmed as far as regional differentiation of the absence rate is concerned: it is not so, that the voivodeships with high/low unemployment rates at the same time have low/high absence rate. In terms of voivodeships, the unemployment rate has no significant correlation with the absence rate 15 .
13 Precisely, it applied to respondents who selected the answer that they evaluate their health condition as "poor and very poor".
14 Interestingly enough, objective measurement of affluence, i.e. the amount of remuneration, has not shown significant dependency. 15 While the applicable correlation has been positive (sic!), it has proven statistically insignificant at standard significance levels.
Unemployment is therefore an important factor shaping absence behaviours of the unemployed within a given area, in time. Whether the voivodeship has high or low ratio of sickness absence, when the unemployment rate increases, most often the number of sick leaves is reduced, and when the conditions on the labour market improve, employees are more prone to use the sick leaves. Unemployment does not affect regional differentiation, which, as indicated above, is determined by factors relatively stable in time, and the cyclical nature of this phenomenon excludes it from this group.
